Expanded Methods

Experimental model
We have previously reported the generation of a transgenic heterozygous mouse, the normotensive and hypertrophic TG1306/1R, which carries multiple copies of the rat angiotensinogen gene under control of the α-myosin heavy chain (αMHC) promoter, and exhibits significantly elevated angiotensinogen expression from early development through to senescence. [1] [2] [3] In vivo experimental procedures were performed on transgenic (TG) mice and their wild-type littermates (WT) anaesthetized by halothane inhalation (1-2 % in O 2 ). For other experiments, hearts were excised from mice anaesthetized by intraperitoneal injection of nembutal (70 mg/kg). Experiments as described below were conducted on male mice aged 15-20, 25-30, 35-40 and 50-60 weeks. Longevity data were also collected for an additional group of TG and WT mice over a period of 94 weeks.
Analysis of cardiac function in conscious mice
Whole heart contractility in conscious mice was determined by the measurement of left ventricular (LV) pressure derivative dP/dt, as previously described. 4 Briefly, a polyether block amide (Pebax ® ) catheter was advanced into the LV via the right carotid artery. Mice recovered for at least 4 hr before signal recording. The catheter was connected to a pressure transducer (World Precision Instruments), and heart rate, LV systolic pressure, and pressure derivatives were recorded for 15 min at a sampling rate of 1000 Hz using the computerized data acquisition system Notocord HEM 3.1 (Notocord, 78290 Croissy-sur-Seine, France).
2
Whole heart histology and morphometry
The degree of cardiac hypertrophy was established by measuring the ratio between the blotted wet heart weight and the body weight (mg/g), i.e. the cardiac weight index (CWI). Excised hearts were fixed in 10 % buffered formalin, dehydrated and embedded in paraffin blocks.
Transversely oriented sections (5 µm) cut at the mid point of the heart were evaluated macroscopically (Haematoxylin-Eosine staining) and were analyzed for collagen content (modified Van Gieson's staining) by computer-assisted densitometric morphometry (Image Pro Plus) using bright field low power (10x) microscopy. The sectional area occupied by stained collagen was computed for each image and expressed as a percentage of total cross sectional area analyzed (% tsa), estimated at ~8 mm 2 per heart. Areas of perivascular collagen and large blood vessels were excluded from the field of analysis. Chamber morphology was evaluated by measurement of LV lumenal area (mm 2 ), while LV free wall thickness (mm) was digitally measured from wall transects positioned to avoid papillary muscle protrusions (average of 5 measurements per heart).
Cardiomyocyte isolation and cell dimension measurements
Isolated ventricular cardiomyocytes were prepared by collagenase dissociation procedures. (length and width) were measured using a calibrated eyepiece graticule at 400x magnification 3 using an inverted light microscope. 100 healthy rod-shaped adult cardiomyocytes were randomly selected for measurement per heart.
Cardiomyocyte contractility
Isolated cardiomyocyte contractility was evaluated using a rapid imaging system, as previously described. 5 Cells were superfused at 36.0±0. Cardiomyocytes were field stimulated to shorten isotonically to achieve steady-state contraction (10 min) prior to pacing challenge using a standardized ascending ramp of 4 frequencies (1.5, 3.0, 4.0 and 5.0 Hz). For each contraction cycle a range of normalized contractile parameters were automatically computed (see the legend of Table 3 for details).
For every myocyte 30 contraction cycles were averaged at each frequency for calculation of parameter means.
Cardiomyocyte Ca i measurements
Caffeine induced calcium transients were evaluated in cardiomyocytes isolated from 25-30 week mice by fluo-3 fluorescence measurements using confocal laser-scanning microscopy (MRC 1000, Bio-Rad) as previously described. 6 Cells were superfused with a solution solutions were performed using a gravity driven superfusion system (t 1/2 ≈ 300 ms, 1 ml/min).
The protocol consisted of a first brief application of caffeine (20 mmol/L) followed by six depolarizations from -40 mV to 0 mV for 200 ms to ensure comparable SR calcium loading conditions and was completed by a second application of caffeine for 3 sec. Fluo-3 was excited at 488 nm with 50 µW intensity and the fluorescence was detected at wavelengths >515 nm. Fluorescence changes were analyzed from line-scan images using a customized version of the NIH Image software (NIH, USA).
Western blot analysis of the sarcoplasmic reticulum calcium ATPase (SERCA2)
Sixty µg of total protein extracted from ventricular homogenate was separated using a 10%
SDS-polyacrylamide gel and transferred to PVDF membrane. Membranes were incubated overnight (4 o C) with diluted goat anti-mouse SERCA2 polyclonal antibodies (SantaCruz Biotechnology, USA). After washing, membranes were incubated with peroxidase-conjugated secondary anti-goat IgG antibodies (SantaCruz Biotechnology, USA) and bands were identified using chemiluminescence (ECL) on autoradiography film. Bands were analyzed by densitometry and values expressed as SERCA2 protein levels detected and normalized by total protein transferred on PVDF membrane (visualized with Ponceau S stain).
Statistics
Results are expressed as mean ± SEM. One-way ANOVA was used to test for differences between age-matched TG and WT mice. Two-way ANOVA with repeated measures was applied to evaluate myocyte contractility group differences as a function of genotype, age and pacing. Statistical significance was recognized at P<0.05.
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